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Classification Status Unknown

UNC  Unclassified
OUO Official Use Only
UCNI Unclassified Controlled Nuclear Information
CL Classified
c ies of Classified Inf .
RD Restricted Data
NsSI National Security Information
FRD Formerly Restricted Data
Levels of Classified Inf .
CONF Confidential
S Secret
TS Top Secret
Areas of Interest
K K-25 (ORGDP) Site
X X-10 Site / ORNL
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S S-50 Site (Thermal Diffusion Plant)
ORR  The Oak Ridge Reservation
MELT The Melton Hill Reservoir (Clinch from Solway bridge to Melton Hill Dam)
CLIN The Clinch River from Melton Hill Dam to the confluence with the TN River
WOC White Qak Creek
WOL White Oak Lake (White Oak Creek above White Oak Dam)
POPL Poplar Creek (Above the confluence with the East Fork)
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- BEAR Bear Creek
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DL Demographic and Land Use Information
dr residential (e.g. census data)
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da animals (e.g. beef and dairy cattle, game fish)
ED Environmental Monitoring and Research Data
ea airborne contaminants
ew waterborne contaminants
es soil or sediment contaminants
ef food product contaminants
EpP Exposure Pathway Information (e.g. parameter references or assessments by others)
HO Historical Operations Information
hp production activities (including pilot plant operations)
hr research activities
hs support activities
hw waste disposal activities
IN Records of ChemRisk Personnel Interviews
IP Documents from Interested Parties
ST Source Term Information (measurements or information to support estimation)
sa airborne releases
SW waterborne releases
Ss releases to the soil
™ Transport Modeling Data (e.g. parameter references or modeling by others)
wP ChemRisk Work Products (plans, reports, calculations, notes, records of conversations)
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SAXTUJM EXTFRFAL SADIATICN FROM A RADIOACIIVE GLOUD AT A DISTANCE OF
20 MTLFS FRON-THE TOWER SHIELDING REACTOR

GiBenFd

s
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In obder t furmish additiomal information for the minmutes of the
ACRS veview of the tower shielding facility, as requested in your
teletype HDsEsCRR ARC 1093 dated Jume 29, 1953, calculaiions have
been made utilising the informasion given in CENL-1550.

The total integrated dose received at a distance of 20 miles ia given
in line 5 of the tables on pages 13k and 135 of OHNL~1550, in units
of curie secs/meterd. This uni% can be converted to rosnigens,
assuxing an O.7 mev. energy for the fission products involved, by
miltiplylog by the conversation factor of O.llie The total integrated
dose from ths cloud is shown in table I.

In order to sstisete the average dose rate during the cload passage,
the time in whieh the total dose is delivered mist be calculated.
Table -7, p 143, ORWI-1550 cives the coneentratioa on the ground
wnen the activity in the passing cloud is depesited instantanecusly
on the projected arez of the clowd by raimcut. If the total activity
in the cloud is divided by the concenuration, of activity deposited
on the ground, the projectsd cross-sectional area and hence the
deameter of the spherical cloud can be inferred, assuming a linear
distrimtion of matter in the cloud.

The time of passage 33 -iven in sable I can be cbtained irom the
diameter of the cloud and the wind speed at the height of the cloud.

Table I
Day (Bustable) Hight (Stable)
Hot Clowd Cold Cleud Hot Cloud Celd Cloud
Tos. Integ. dose(curie sec/m3) .003 .002 .03 02
® . » (roentgens) .001 001 <013 009
Cloud Diam (meters) 3. x103 L x103 3.8 x 102 1.0 x 103
Wind Speed (m/sec) 8.0 3.0 7.5 6.5
Time of passage (iinutes} To1 22.6 2.0 2.6
Doss rate (r/br.) .008 003 .30 .208
pistance from source (=i) 20 20 20 20 ‘
2 Larson, C. E. &~
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Ue iie Russell -2 - July 9, 1953

In checking the calculatioms, wae valiss for “he contamination intensity
during raincav, tedble 5-7, 5 1k3 of ORNL-1550 were found te be in errer
for the hot cloud. Thecaiculation which was orizinally made did not
ineluds she correetion for the large size of the souree. - hen the distanco
plus the distance correecuion facter (xg) wers ased, table o~7 becomes:

contamination Intensity during Rainous

Disvance (i) ‘ Activity (a) {curies/n?)

Hot cloud Cold Cloud

Day . ¥ight pay ¥lzhe
1. 75 {ﬁﬁ;’: angd Hﬁi?‘;) 0123 10383 2 3
2¢35 (OREL) 389 1321 ol 2
6 <079 . ?95 + 02 . l{
10 087 . 758 « 309 o2
20 <231 460 <003 By

(2) Multiply by 10 te obtain r/hr. dosa rate &t 4s5 It. above the ~round.

The case whers a shower or ibandershower ccours as a cloud PANseS overhead
ils ithe most hasardous from che standgoint of externsl radiaticn. 't a
distanee of sbout ©.5 miles the doss rate from either of the cold clouds
would e avoutu 10r/hr. with a total dose of 50r.

For the cold cloud at night thers is a redius of about 2.4 miles in which
it would be possible to have a dose rate of 20 r/hr. and a 100 r total
dose as a result of rainocut.

The corrected values for vainout and the ragig ion intensity sxoected
from the passing eloud together with the zstimsted radius of hazard
should e considered as additions to the hazard report of the Tower
Shielding Facillty, CANL~1550.
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